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SLOW RELEASE VITREOUS SYSTEMS 

The present invention relates to slow-release vitreous 
systems particularly for the release of biologically 
5 active materials to an aqueous environment of use over 

a predetermined time period. 

Slow-release systems are well known in the art but 
tend to be specialised becaused of their inherent 

10 expense . Slow-release systems are for example used in 
the pharmaceutical industry for the administration of 
biologically active agents to a patient over a 
predetermined time span at a constant or varying rate 
depending upon the circumstances. Other slow-release 

15 systems are known for other purposes, but all suffer 
from the inherent expense or lack of fl exib ility of 
the slow-release vehicle. 

Glass is a relatively cheap material, and the glasses 
20 which are water soluble are known. Indeed phosphate 
glasses have been used to release inorganic substances 
which are thermostable since the softening point of 

phosphate glasses is for example 400 - 500°C. These 
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phosphate glasses have a widely varying dissolution 
rate depending upon the precise constitution of the 
watersoluble glass chosen and are hence able to 
transmit inorganic salts to an environment of use over 
5 a predetermined time period* 

Low melting point water soluble glasses for example 
the acetate glasses have been described in The Journal 
of the American Ceramic Society Vol 52, No. 4 April 

10 1969 Pages 224-225. Further nitrate glasses have been 
described, as such, in the Journal of The Chemical 
Society 1969 pages 2398 et seq. It has not however 
been appreciated that the combination of the low 
softening point of the acetate and other 

15 carboxylates and nitrate type glasses combined with 
their variable water solubility provides an excellent 
slow release vehicle for heat-sensitive substances, 
such as biologically active substances, to an aqueous 
environment of use. 

20 

GB-A-2, 182,034 discloses a vitreous system in which 
organic materials are incorporated in a water soluble 
glass by forming a sintered porous body and filling 
the same with an organic material in liquid form. 
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This disclosure teaches against incorporating organic 
materials directly into the glass. 

According therefore to the present invention there is 
provided a slow release vitreous system comprising a 
water soluble glass having a softening point of less 

than 320°C characterised in that said water soluble 
glass has dissolved, or admixed therein, an active 
agent which releases to an aqueous environment of use 
over a predetermined time period. 

Where "glass" describes amorphous material derived for 
example from carboxylates and nitrates. The active 
agents, which can be biologically active or 
15 nonbiologically active, need be stable only to the 
temperature of the softening point of the glass (see 
Table 1). This illustrates the advantages of these 
glasses: compounds with low decomposition temperatures 
can be safely entrapped or dissolved with little 
20 decomposition. 
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In a preferred form of the invention the water soluble 
glass is a carboxylate, nitrate, sulphate or 
bisulphate glass having a low softening point f e.g. 

below 200°C. 

5 

The glass may be selected from a compound of the 
formula 

R 1 M 1 : R 2 M 2 

10 

wherein R 1 and R 2 are the same or different and are 
selected from 

(alkyl -COO-) x 
15 wherein x has a value of 1 - 3 ; 

and wherein M 1 and M 2 are the same or different and 
are selected from H, an alkal i metal or an alkaline 
earth metals or a chemically appropriate metal such as 
20 lead or zinc. 
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In a preferred embodiment of the foregoing formula; R 1 
2 

and R may be CHj COO-; the preferred substituent for 

M 1 and M 2 are lithium, sodium, potassium, calcium, lead 
or zinc. 



In a further aspect of the invention the glass 

selected is made from either a single salt or a 

mixture of salts or a mixture of salts and acids 
having general formula 

m 1 (M 1 A 1 a ) :m 2 (l^A^) :m 3 (M 3 A 3 ) : . . . 

wherein M 1 , M 2 , M 3 ... are the same or different and 
are selected from H, alkali metals or alkaline earth 
metals or a chemically appropriate metal such as zinc 

or lead wherein A 1 , A 2 , A 3 ... are the same or 
different and are selected from carboxylates 
preferably chiral carboxylates, such as tartrates 
nitrate , sulphate or bisulphate; wherein a, b, c ... 

depend on the valencies of M 1 , M 2 , M 3 ... and A 1 , A 2 , 
3 

A wherein n^, m^, m^ . . . are the same or 



WO 90/11756 



PCT/GB90/00497 



- 6 - 

different • 

The invention is further characterised by a method for 
the production of a slow-release system which method 
5 comprises; 

selecting a water soluble glass having an appropriate 

softening point below 320°C and preferably below 200°C; 
carefully heating said selected glass to its softening 
10 temperature, 

causing said softened glass to come into intimate 
contact with an active agent thereby to cause the 
active agent to be dissolved by, or be admixed 
15 therein, 

subsequently cooling said system; whereby on exposure 
of the copied system to an aqueous environment of use, 
the glass dissolves to release the active agent over a 
20 predetermined time period. 
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The glasses as just described may be coated with a 
coating material to further modify the slow-release 
rate of the active agent to the environment of use. 
The shape and geometry of the water soluble glass may 
5 also be adjusted to alter the release rates. 

The coating material as just described may be a 
phosphate glass or any selected polymeric material so 
chosen as to give a desired rate of agent release (see 
10 Table 2 below). 

The geometry of the system in accordance with the 
present invention is important. It will be 
appreciated that the larger the system particle , the 

15 smaller the total surface area and hence the slower 
the release rate in aqueous environment of use. Thus 
physically relatively large slow-release systems in 
accordance with the present invention will release the 
active agent to the environment of use slower than 

20 small particles. Thus the constant release rate to an 
environment of use can be achieved over a long time 
period by not only selecting the materials from which 
the release systems are made, but also by altering the 
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relative particle sizes in a mixture applied to an 
environment of use. 

Further the geometry of the slow-release system in 
5 accordance " with the present invention may be 

configured to adjust the output rate of the active 
agent to an environment of use by altering the rate at 
which readily soluble glass is exposed for 
dissolution. Thus for example it is possible to form 
10 a multi-layer system wherein layers of the water 
soluble glass in accordance with the present invention 
are overlaid by a phosphate glass or other polymeric 
material. It will be appreciated that the relative 
thicknesses of the layers can be adjusted to achieve a 
15 desired dissolution rate. 

Alternatively a multi-layer system may be achieved by 
providing a central core of the water soluble glass in 
accordance with the present invention overlaid by, 
20 for example, a coating of a phosphate glass. The 
relative diameter of the central core which need not 
be uniform throughout its length, can be adjusted to 
provide a desired predetermined dissolution rate. 
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The active agents in accordance with the present 
invention may for example be pharmaceutical^ active 
agents such as hormones and amino-acids, for 
administration to agriculturally significant animals 
5 for example to ruminants . Alternatively the active 

agents may be any suitable pharmaceutical agent such 
as an antibiotic which can be administered to a 
patient for slow-release. 

10 Alternatively slow-release systems of the present 
invention can be provided with pheromones which can be 
utilized to attract specific insects to a specific 
site. By way of example the pheromones can be 
specific to an insect which is a pest on a particular 

15 crop. Tomatoes for example can be cleared of insect 
pests in a closed tomato growing area without 
application of toxic materials to the plants 
themselves. Since pheromones are specific to insects 
of a particular sex as well as a particular type, it 

20 is also possible to separate males and females of a 
particular species by this method. 
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In a further aspect of the invention for which a 
nitrate glass may be used, fertilizers are formed with 
nitrogen, phosphorus, and potassium for 
administration to a crop in a seed bed preferably in a 
single pass operation. Further the slow-release 
systems in accordance with the present invention of 
this type may also include insecticides, fungicides, 
or other pesticides in general which act to protect 
the crop during its growing season, (about three or 
four months), without the necessity for regular 
spraying. 

It is envisaged that slow-release systems in 
accordance of this type will be incoporated into the 
15 seed bed at the same time as the seed are sown thereby 
providing long term protection from pest attack as 
well as fertilization throughout its growing period. 

The invention is also suitable for the slow-release of 
20 descaling agents for pipes and boilers and for the 
slow-release of bactericidal agents to water storage 
systems for the prevention, for example, of 
Legionella . The systems in accordance with the 
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present invention may also be utilized as wood 
preservatives for in situ applications. 

The invention will now be described, by way of 
illustration only in the following examples of the 
invention. 

Example 1 



10 Carboxylate glasses were formed by standard methods to 
have the following consitution as shown in Table 1. 
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Table 1 

Carboxylate Glasses 
5 Glass Mole Ratio SggtMSSre ° C 



CH 3 C0 2 Li : CH 3 C0 2 Na 


1.33:1 


160 


CH 3 OD 2 K : (CELjCOj ) 2 Ca 


1:1 


270 


CH 3 C0 2 Na:(CH3C0 2 ) 2 Ca 


1:1 


310 


n n 


2:1 




CH^CO^K : ( CH 3 C0 2 ) 2 Ca 


2:1 




CH 3 C0 2 Li : ( CH 3 C0 2 ) 2 Pb 


1:1 




(CH 3 C0 2 ) 2 Pb:CH 3 C0 2 K 


3:1 




CH 3 C0 2 Na : ( CH 3 C0 2 ) 2 Zn 


1:1 


180 


CH 3 C0 2 K: (CjHgCOjJjCar^HgCOjNa 


1:1:1 


150 


CHjCOjK: (CH 3 C0 2 ) 2 Ca:C 7 H 15 C0 2 Na 


2:2:1 


150 


(CH3C0 2 ) 2 Ca«C 15 H3 1 C0 2 lla 


3:4 


150 
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Glasses of this type were softened to their softening 
temperatures and active lactones and esters were 
incorporated thereinto. These were subsequently 
recovered from the carboxylate glasses so formed by 
5 dissolving the same in an aqueous solution and 

extracting the target substance from the solution so 
formed. It was found that the lactones and esters 
were substantially recoverable. 



10 



Selected carboxylate glasses of Table 1 in the form of 
a rod were then coated with a phosphate glass in 
accordance with Table 2. 
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Table 2 



Examples of 
Phosphate coatings 

Glass 

Composition 



Na 2 0:P 2 0 5 
NajOrCaO^jOg 

KjC^CaOiPjOg 
K 2 0:CaO:P 2 0 5 

K20:Na 2 0:P 2 0 5 



Li 2 0:ZnO:P 2 0 5 



Li 2 0;ZnO:P 2 0 5 



Ratio 

1:1 
2:2:3 

2:2:3 
4:2:5 

1:2:2 
1:3:6 
2:1:7 



Softening 
Temperature°C 

440 



Li 2 0:ZnO:MgO.P 2 0 5 2:1:0.2:6.8 



Li 2 O:ZnO:Ba0:NaF: 1.95:0.65:0.65: 
P 2°5 



0.25:6.5 

Na 2 O:CaO:MgO:P 2 0 5 4.4:0.6:0.5:4.5 



Na 2 0:ZnO:P 2 0 5 



2:1.5:6.5 



Li 2 0:ZnO:Na 2 0:P 2 0 5 1:1.5:1.5:6 



560 
480 



<400 

<400 

370 
320 



370 
380 



Dis- 
solution 
Rate* 

24 mins 

8 hrs 
20 mins 

5 days 

1 hr 
10 mins 

14 mins 
31 days 
4.9 days 

25 hrs 



No 

significant 
loss in 
weight after 
20 hours 

69 days 
No 

significant 
loss in 
weight after 
20 hrs 



MgO:ZnO:P 2 0 5 0.5:0,5:9 
KjO : MgO : ZnO : P 2 0 5 



* Rate at which a tablet of glass (1 g, 450-550 mm ) 
dissolves to 50% of its original mass in 200 mis of 
water. 
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The rod was exposed to the atmosphere at each end of 
the structure so formed. By selection of the 
phosphate glasses as shown, a dissolution rate could 
be adjusted to be between 24 minutes and 70 days. 
Since the dissolution rate of the acetate glasses is 
faster than that of the phosphate glasses in general 
it will be noted that the slow-release system can be 
adjusted to release its bolus within any desired time 
frame. Further by altering the relative geometry of 
the coating and the core it is possible to release 
more or less active agent to the environment of use 
over a predetermined portion of the time frame. 

The invention therefore comprehends not only a 
slow-release system and a method for the production 
thereof, but a method of administering an active agent 
to an environment of use, said enviroment of use being 
agricultural, veterinary, human or industrial. 
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CTATMS 

1. A slow release vitreous system comprising a water 
soluble glass having a softening point of less than 

5 320°C; 

characterised in that said water soluble glass has 
dissolved or admixed therein an active agent which is 
stable at the melting point of the glass and which 
releases to an aqueous environment of use over a 

10 predetermined time period. 

2. A system according to claim 1 characterised in that 
the glass is a carboxylate, nitrate, sulphate or 
bisulpate glass having a softening point below 

15 200°C. 

3. A system according to either of claims 1 or 2 
characterised in that the glass is selected from a 
compound of the formula 

20 

R 1 M 1 : R 2 M 2 
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1 2 

wherein R and R are the same or different and are 
selected from (alkyl -COO) x wherein x has a value of 

1 - 3, 

5 and wherein M 1 and M 2 are the same or different and 

- are selected from H, an alkali metal or an alkaline 
earth metal or a chemically appropriate metal. 

4. A system according to claim 3 characterised in that 
10 the chemically appropriate metal is lead or zinc. 

5. A system according to either of claims 1 or 2 
characterised in that the glass is selected from a 
single salt or mixture of salts with or without acids 

15 of the general formula: 

m 1 (M 1 A 1 a ):m 2 (M 2 A 2 b ):m 3 (M 3 A^ ):... 

wherein M 1 , M 2 , M 3 ... are the same or different and 
20 are selected from H, alkali metals or alkaline earth 
metals or a chemically appropriate metal 
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wherein A 1 , A 2 , A 3 ... are the same or different 
and are selected from carboxylates nitrates , 
sulphates or bisulphates and 

5 wherein a , b, c ... depend upon the valencies of M 

and A and wherein m 1# nUj* m 3 • • • 8X8 the same or 
different. 

6. A system according to any preceding claim 
10 characterised in the vitreous glass as defined is 

coated with a phosphate glass having a predetermined 
solution rate. 

7. A system according to any preceding claim 
15 characterised in that the geometry of the vitreous 

system is configured to adjust the output rate of the 
active agent to the aqueous environment of use by 
adjusting the rate at which readily soluble glass is 
exposed for dissolution. 

20 

8. A system according to claim 7 characterised in 
that the system is a multilayer system comprising 
layers of water soluble glass according to any of 
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claims 1 to 5 overlaid by a phosphate glass of claim 6 
or other polymeric material; thereby to adjust rates 
of dissolution to a desired pattern. 

5 9. A system according to claim 7 characterised in 

that the system is formed of a central core coated 
with a phosphate class of claim 6. 

10. A system according to any preceding claim 
10 characterised in that the active agent is selected 

from a hormone, an amino acid, an antibiotic, a 
bacteriocide or an agricultural chemical. 

11. A method for the controlled release an 
15 agricultural, horticultural, or pharmaceutical active 

agent to an environment of use which comprises 
delivering such an agent to said environment when 
dissolved or intimatedly admixed in a vitreous system 
according to any of claims 1 to 10. 

20 

12. A method for the production of a slow-release 
vitreous system which method con^arises:- 
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selecting a water soluble glass having an appropriate 

softening point below 320°C / carefully heating said 
selected glass to its softening temperature, 

5 causing said softened glass to come into intimate 

contact with an active agent thereby to cause the 
active agent to be dissolved by, or be admixed 
therein, 

10 . subsequently cooling said system; whereby on exposure 
of the cooled system to an aqueous environment of use, 
the glass dissolves to release the active agent over a 
predetermined time period. 
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Tnhalafcionspulver und Ver fahren zu ihrer Herstellunq 

f 

Die Erfindung betrifft Inhalationspulver aus 
mikronisiertem Wirkstoff und Tragerstof f en mit 
bestiramten Anteilen an feinteiligen und groberteiligen 
Partikeln sowie die Optiraierung bzw. Steuerung des 
inhalierfahigen Wirkstoff anteils in den 
Inha 1 a t i ons pu 1 ve r n . 

Es ist bekannt, fur die Praxis wichtige Eigenschaf ten 
von pulverformigen Inhalationspraparaten zu verbessern, 
indem man das Medikament mit einer ef fektiven 
Teilchengrofle von etwa 0,01 bis 10 jim mit einem 
wasserloslichen Tragerstoff kombiniert, der eine 
effektive TeilchengroBe zwischen 30 und 80 ym aufweist 
(DE-A-1792207) . 

Hilfsstoffe sind bei Inhalationspulvern vor allera dann 
notig, wenn die Wirksamkeit des verarbeiteten 
Arzneistoffs sehr hoch ist # so daB pro Einzeldosis nur 
geringe Mengen benotigt werden. In diesem Fall ist die 
Verdunnung des Arzneistoffs ratsam, damit eine gute 
Dosiergenauigkeit erzielt wird. 

Der raeist relativ hohe Anteil an Hilfsstoff bestimrat im 
wesentlichen die Eigenschaf ten des Pulvers. Dies trifft 
insbesondere fiir das FlieBverhalten zu. Je f einer ein 
Pulver ist, desto schlechter sind i.a. die 
Fliefleigenschaften. Da gute FlieBeigenschaf ten die 
Voraussetzung fiir eine gute Dosiergenauigkeit bei der 
Abfiillung einzelner Praparatedosen, etwa bei 
Herstellung von Kapseln zur Pulverinhalation auf 
iiblit:hgn Kapselraaschinen sind, darf der gewahlte 
Hilfsstoff nioht zu fein sein. 
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Neben der Beeinf lussung der Dosiergenauigkeit ist die 
KorngroBe des Hilfsstoffes von groBer Bedeutung fur das 
Entleerungsverhalten von Kapseln in einem_Inhalator hex 
der Anwendung. Es hat sich gezeigt, daB der inhalierbar 
ausgebrachte Wirkstof fanteil von einem grobkbrnigen 
Hilfsstoff, wie inn die DE-A 17 92 207 vorschlagt, 
negativ beeinf luBt wird. Unter "inhalierfahig" werden 
solche Teilchen verstanden, die beim Inhalieren mit der 
Atemluft tief in die Verastelungen der Lunge 
transportiert werden. Die dazu erforderliche 
TeilchengroBe liegt unter 10 pm, vorzugsweise unter 
6 ym. FlieBfahigkeit, Ausbringbarkeit und 
Dispergierbarkeit des Pulvers sind auch bei anderen 
Typen von inhalationsgeraten von erheblicher Bedeutung, 
z.B. bei solchen, die die einzelne Dosis aus einem 
Vorrat mittels einer MeBkammer dosieren (z.B. geinaB 
US-A-4 570 630) oder in Vertiefungen einer Kreisscheibe 
enthalten (z.B. gemaB DE-A 36 25 685). 

Es wurde nun gefunden, dafl sich bei gleichzeitig guter 
Dosiergenauigkeit der inhalierf ahige Anteil des 
Wirkstoffs von Inhalationspulvern in weiten Grenzen 
steuern laBt, wenn der zu inhalierfahigen Teilchen 
mikronisierte Wirkstof f mit geeigneten Mengen eines 
Gemisch aus einem oder mehreren physiologisch 
vertraglichen Hilfsstoff en kombiniert wird, wobei der 
eine Anteil des Hilfstof fgemisches eine mittlere 
TeilchengroBe unter etwa 10 vm, der andere eine 
mittlere TeilchengroBe iiber etwa 20 ^m aufweist, wobei 
die mittlere TeilchengroBe im allgemeinen unter 150 
ym, vorzugsweise unter 80 pm liegt. 

Die Gewichtsverhaltnisse von feinem und groberem 
Hilfsstoff liegen zwischen 1:99 und 95:5, vorzugsweise 
zwischen 5:95 und 70:30, vor allem zwischen 10:90 und 
50:50. 
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Da die Einzeldosis der meisten inhalativ angewendeten 
Arzneistoffe klein ist, ist ihr Anteil an der Mischung 
meist sehr gering, z.B. 0,01 bis 0,1 mg Wirkstoff pro 
ca. 5 mg Hilfstoff mischung. Die Menge der Zubereitung, 
die pro Inhaltionsvorgang verabreicht wird, kann 
innerhalb we iter Grenzen gewahlt werden. Um dem 
Patienten nicht unnotig viel Hilfsstoff zuzufiihren, 
wird der Fachmann bestrebt sein, die inhalierte Menge 
niedrig zu halten. Andererseits sind extrem geringe 
Mengen schlecht handhabbar und dosierbar. 
Dement sprechend wird die Menge an Zubereitung pro 
Anwendung zwischen etwa 1 und 20 , vorzugsweise zwischen 
2 und 10 mg liegen. Nach dem oben Gesagten ist jedoch 
eine Uberschreitung der genannten Werte nach oben Oder 
unten nicht grundsatzlich ausgeschlossen. 

Wie oben erlautert, sind im allgemeinen die inhalativ 
verabreichten Wirkstof fe so stark wirksam, daB ihre 
Menge die GroBe der Praparatemenge nicht entscheidend 
mitbestimmt. Vielmehr hat der Galeniker die 
Moglichkeit, durch Variation der Hilfsstoff mengen und 
des Teilchenspektrums den inhalierbar ausgebrachten 
Wirkstoff anteil zu steuern. Dies kann beispielsweise 
notwendig sein, wenn die gleiche Wirkung wie bei einer 
bereits klinisch gepruften Oder im Handel befindlichen 
Darreichungsform erreicht werden soli. 

Feinteiliger und groberteiliger Hilfsstoff kbnnen aus 
dem chemisch gleichen oder aus chemisch verschiedenen 
Substanzen bestehen. Die Hilf sstof fmischungen konnen 
z.B. eine chemische Substanz als den feinen, eine 
andere als den groberen Hilfsstoff enthalten. Aber auch 
die jeweiligen feinen und groberen Hilfsstoffe konnen 
in sich Mischungen aus verschiedenen Substanzen sein. 
Neben den genannten Wirk- und Hilfsstoffen konnen die 
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erfindUngsgemaBen Zubereitungen in untergeordneter . 
Menge weitere Zusatze enthalten, z.B. 
Geschmackskor r igenz ien . 

Pharmazeutisch geeignete und physiologisch 
unbedenkliche Hilf sstoffe fur inhalative Zwecke sind 
bekannt. Beispiele sind Monosaccharide (etwa Glucose, 
Arabinose); Disaccharide (etwa Lactose, Saccharose, 
Maltose) ; Polysaccharide (etwa Dextrane) ; Polyalkohole 
(etwa Sorbit, Mannit, Xylit); Salze (etwa 
Natriumchlorid, Calciumcarbonat) oder auch Mischungen 
. dieser Hilf sstoffe miteinander. Bevorzugt sind Lactose 
und Glucose. 

Die nachstehenden Beispiele zeigen, wie 
unterschiedliche Verhaltnisse von Hilfsstoffen den 
inhalierbar ausgebrachten Wirkstoffanteil beeinf lussen. 
Als Hilfsstoffe wurden Glucose mit einer 
durchschnitt lichen TeilchengroBe von 35 iim (G I) und 
von 5 pm (G II) bzw. 8 jun (G III) verwendet. Die 
Mischung der Hilfsstoffe mit dem Wirkstoff wurde in 5 
mg-Portionen in ubliche Kapseln fiir die 
Pulverinhalation gefiillt und aus diesen mittels eines 
Gerats gemaB DE-A-33 45 722 ausgebracht. 

Im Beispiel 1 enthielt die Mischung pro Kapsel 0,1 mg 
Fenoterol mit einer mittleren TeilchengroBe von <6 iim 
und im Beispiel 2 0,04 mg ipratropiumbromid mit einer 
mittleren TeilchengroBe <6 pm. 

"W" ist der inhalierbar ausgebrachte Wirkstoffanteil in 
Prozent der in der Mischung enthaltenen Menge. 
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Beispiel. 1 






G I [%] 


G II [%] 


W [%] 


100 
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14,4 


96 
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21,7 


84 


16 


31,0 


Beispiel.. 2. 
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W [%] 


100 
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15,1 


95 
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15,7 


90 


10 


23,0 


75 


25 


33,4 


50 


50 


38,3 
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Paf-an^anspruche 

1. inhalationspulver aus mikronisiertem Wirkstoff und 
physiologisch unbedenklichen Hilfsstoff, der 
grobere Anteile mit einer mittleren TeilchengroBe 
von etwa 20 imi oder mehr und feinere Anteile mit 
einer mittleren TeilchengroBe von etwa 10 pm oder 
weniger enthalt, und ggf . weiteren Hilfsstof fen, 
insbesondere Geschraackskorrigenzien. 

2. inhalationspulver nach Anspruch 1. dadurch 
gekennzeichnet, dafi das' Gewichtsverhaltnis der 
feineren zu den groberen Hilfsstoffanteilen 
zwischen 1:99 und 95:5, vorzugsweise zwischen 5:95 
und 70:30, insbesondere zwischen 10:90 und 50:50 
liegt. 

3. inhalationspulver nach Anspruch 1 oder 2, dadurch 
gekennzeichnet, daS der grobere und der feinere 
Hilfsstoff aus derselben chemischen Substanz 
bestehen. 

4. inhalationspulver nach Anspruch 1 oder 2, dadurch 
gekennzeichnet, daB der grobere und der 
feinerteilige Hilfsstoff aus verschiedenen 
chemischen Substanzen bestehen. 

5. inhalationspulver nach Anspruch 1, 2 oder 4, 
dadurch gekennzeichnet, daB der grobere und/oder 
der feinerteilige Hilfsstoff je fur sich 
Mischungen darstellen. 

6. inhalationspulver nach Anspruch 1 bis 5, dadurch 
gekennzeichnet, daB die physiologisch 
unbedenklichen Hilfsstoffe zur Gruppe der 
Monosaccharide, Disaccharide, Polysaccharide, 
Polyalkohole oder anorganischen Salze gehoren. 



WO 93/11746 



PCIYEP92/02814 



7. Verfahren zur Steuerung bzw. Optimierung des 

* inhalationsfahigen Anteils von Inhalationspulvern, 
dadurch gekennzeichnet, daB man den auf eine 

* Teilchengrofie unter 10, vorzugsweise unter 6 pm 
raikronisierten Wirkstoff mit Hilfsstoff mischt, 
wobei der Hilfsstoff aus einem Anteil mit einer 
mittleren Teilchengrofie <10 ym und einem Anteil 
mit einer mittleren Teilchengrofie >20 jim besteht, 
und wobei das Gewichtsverhaltnis der 
Teilchensorten zwischen 1:99 und 95:5, 
vorzugsweise zwischen 5:95 und 70:30 # insbesondere 
zwischen 10:90 und 50:25 liegt. 

8. Verfahren zur Herstellung eines Aerosols fur die 
Inhalation/ dadurch gekennzeichnet, dafl man ein 
Inhalationspulver nach Anspruch 1 bis 6 bzw. ein 
nach Anspruch 7 hergestelltes Inhalationspulver 
mittels eines fur die Pulverinhalation geeigneten 
Gerats der vom Patienten eingeatmeten Luft 
beimischt. 
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US-A-4009280 22-02-77 


GB-A- 


1410588 


22-10-75 




AT-B- 


333974 


27-12-76 




CA-A- 


992461 


06-07-76 




DE-A- 


2239091 


22-02-73 




FR-A.B 
LU-A- 


2150759 


13-04-73 




66875 


23-03-73 




NL-A- 


7210780 


13-02-73 




SE-B- 


411842 


11-02-80 



US-A-2533065 



Keine 
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